The effect of quercetin, a widely distributed flavonoid in food and drink, on cytosolic aldehyde dehydrogenase: a comparison with the effect of diethylstilboestrol.
Quercetin is a flavonoid found in red wine and many other dietary sources. Observations concerning the state of ionisation and the stability of the compound over a range of pH are presented. Quercetin is a potent inhibitor of cytosolic aldehyde dehydrogenase at physiological pH when the concentration of either the substrate or the cofactor is relatively low, but it has an activatory effect when the concentrations of substrate and cofactor are both high (1 mM). Gel filtration experiments show that quercetin binds very tightly to the enzyme under conditions where the compound is neutral and when it is ionised. The binding is less in the presence of NAD(+). Quercetin cuts down the ability of the resorufin anion to bind to the enzyme. The observations are explained by a model in which quercetin binds competitively to both the coenzyme-binding site and the aldehyde-binding site; binding in the latter location, when the enzyme is in the form of the E-NADH complex, accounts for the activation. The effects of quercetin are significantly different in some respects from those of diethylstilboestrol; this is explained by the latter being able to bind to the aldehyde site but not the NAD(+) site. The possibility that quercetin may affect aldehyde dehydrogenase in vivo is discussed.